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The r a d i o m e t r i c  i n s t r u m e n t a t i o n  i n s t a l l e d  aboard t h e  

t h i r d  S o v i e t  s p a c e s h i p - s a t e l l i t e ,  which w a s  p u t  i n t o  o r b i t  

on 1 December 1961 with  a 187 k m  p e r i g e e  and 265 k m  apogee 

and a 65 i n c l i n a t i o n  t o  the e q u a t o r  p l a n e ,  w a s  similar t o  

t h a t  i n s t a l l e d  on t h e  2nd  s p a c e s h i p - s a t e l l i t e  [13. It c o n s i s t e d  

o f  two s c i n t i l l a t i o n  and one gas-discharge c o u n t e r s ,  and i t  
d i f f e r e d  from t h a t  o f  t h e  l a t t e r  by t h e  f o l l o w i n g :  

a )  i n s t e a d  o f  two a l t e r n a t e l y - o p e r a t i n g  gas-discharge 

c o u n t e r s ,  on ly  one was i n s t a l l e d ,  o p e r a t i n g  c o n t i n u s u s l y ,  s o  

t h a t  i t  l e d  t o  an i n c r e a s e  o f  t h e  volume of  t h e  o b t a i n e d  i n f o r -  

mation ; 

b )  The s e n s i t i v i t y  of  t h e  channel measuring energy l i b e -  
NC;I  

r a t i o n  i n  t h e  ' N d ( T 1 )  crystal was i n c r e a s e d  by more than  one 

o d e r ;  

c )  t h e  high-voltage b a t t e r i e s  f e e d i n g  F E U  and gas- 

d i s c h a r g e  counters  were rep laced  by semi-conductor v o l t a g e  

t r a n s f o r m e r s  . 
The measurements on t h e  2nd s p a c e s h i p - s a t e l l i t e  permit-  

t e d  t o  e s t a b l i s h  t h e  d i s t r i b u t i o n  o f  r a d i a t i o n  and t o  measure 

t h e  absorbed dose at 320 km above t h e  E a r t h ' s  s u r f a c e  [21. The 

t r a j e c t o r y  o f  t h e  3 r d  s p a . c e s h i p - s a t e l l i t e  l y i n g  about 100 krn 

l o w e r  provided t h e  p o s s i b i l i t y  of  making more p r e c i s e  t h e  l o w e r  

- 

~ ~ ~ -~ 

* Izmereniye pogloshchennoy dozy n a  t r e t ' y e m  kosmicheskom 
korable-sputn ike .  
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boundary o f  t h e  r a d i a t i o n  b e l t s .  

e 

F i g . l  shows t h e  counter  r ead ings  from t h e  t h i r d  space-  

s h i p - s a t e l l i t e  f o r  a g r e a t e r  p a r t  o f  i ts  t r a j e c t o r y .  The o b t a i -  

ned p a t t e r n  d i f f e r s  l i t t l e  from what w a s  observed du r ing  t h e  

p rev ious  f l i g h t  o f  t h e  2nd s p a c e c r a f t .  To count  m a x i m a ,  determi-  

ned by t h e  l a t i t u d e  e f f e c t  of cosmic r a y s ,  superimposed are t h e  

peaks caused by c r a f t ' s  pass ing  through p o r t i o n s  of r a d i a t i o n  

b e l t s .  The geographica l  p o s i t i o n  o f  t h e s e  p o r t i o n s  d i d  not  sub- 

s t a n t i a l l y  change by comparison wi th  t h a t  ob ta ined  on t h e  2nd 

s p a c e s h i p - s a t e l l i t e  c2 ,  31, but t h e  brehms t r a h l u n g  i n t e n s i t y  

from t h e  e l e c t r o n s  o f  t h e  i n n e r  r a d i a t i o n  b e l t  decreased  by about  

2.5 t imes  i n  t h e  Northern hemisohere,  and by 30% i n  t h e  Southern 

hemisphere.  The q u a n t i t y  o f  the  mean energy l i b e r a t i o n  o f  brehm- 
!JdL 

s t r a h l u n g  i n  t h e  m T 1 )  c r y s t a l ,  determined by t h e  same method 
as i n  C11, c o n s t i t u t e s  2 0 10 5 ev p e r  quantum. 

S u b s t a n t i a l l y  decreased  was t h e  brehmstrahlung i n t e n s i t y  

i n  t h e  r eg ion  of t h e  B r a z i l i a n  magnetic anomaly. The i n t e n s i t y  

o f  t h e  p ro ton  component i n  t h a t  r e g i o n  a l s o  decreased  by about  

one o rde r .  

The geographica l  d i s t r i b u t i o n  o f  t h e  power of  t h e  absorbed  
PG-1 

dose ,  determined by energy  l i b e r a t i o n  i n  t h e  M ( T 1 )  c r y s t a l  (F ig .2)  

p r a c t i c a l l y  c o i c i d e s  wi th  the  d i s t r i b u t i o n  ob ta ined  on the  2nd spa-  

cesh ip .  A c e r t a i n  d i f f e r e n c e  is o n l y  observed i n  t h e  South A t l a n t i c  

reg ion .  

The. mean power o f  the absorbed dose c o n s t i t u t e s  6.9 
p e r  24 hour s ,  i n  complete agreement wi th  t h e  r e s u l t s  ob ta ined  

on t h e  2nd s p z r e s h i p - s a t e l l i t e .  A t  the'same t ime,  t h e  i n t e g r a l  

dose f o r  one convolu t ion  va r i ed  w i t h i n  t h e  l i m i t s  from 0.35 t o  

0.6 mrad/day, depending uFon t h e  geograph ica l  p o s i t i o n  of  t h e  

convolu t ion .  
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I s o l i n e s  of t h e  count ing r a t e  o f  t h e  s c i n t i l l a t i o n  

c o u n t e r  a r e  brought  out  i n  Fig.4 o f  r e f e r e n c e  c33. They charac- 

t e r i z e  t h e  d i s p o s i t i o n  of  r a d i a t i o n  b e l t s ,  inzsimch as t h e  s c i n -  

t i l l a t i o n  c o u n t e r  r e g i s t e r s  the brehmstrahlung wi th  h igh  e f f i -  

c iency.  The g r e a t e s t  c o n t r i b u t i o n  t o  t h e  a g p e g a t e  dose is made 

by r a d i a t i o n  b e l t s  i n  t h e  South A t l a n t i c  r e g i o n ,  i n  t h e  South 

P a c i f i c ,  and above North America. However, t h i s  c o n t r i b u t i o n  is 

n o t  g r e a t  as a whole: J u s t  as d u r i n g  t h e  f l i g h t  o f  t h e  2ns spa-  

c e s h i p - s a t e l l i t e ,  t h e  main p a r t  of t h e  dose is determined by 

cosmic r a y s .  

It must be noted t h a t  by comparison wi th  measurements 

on t h e  2nd s p a c e s h i p - s a t e l l i t e ,  t h e  c o u n t i n g  r a t e  decreased i n  

t h e  e q u a t o r i a l  r e g i o n s  by 30 p e r c e n t  as an  average ( i n t e n s i t y  
-2 -1 d e c r e a s e  from 5.5 t o  4.1 crn s e c  >, whi le  t h e  energy l i b e r a t i o n  

i n  t h e  c r y s t a l  and t h e  count ing r a t e  of  t h e  Geiger  c o u n t e r  prac- 

t i c a l l y  d i d  n o t  change i n  the  i n d i c a t e d  r e g i o n s .  This  is evidence 

of t h e  f a c t  t h a t  t h i s  decrease i s  condi t ioned  by 7 -  quanta  of  

small e n e r g i e s .  
ri. -cI 

Comparison o f  energy l i b e r a t i o n  i n  t h e  W ( T 1 )  c r y s t a l  

and o f  t h e  counking r a t e  of  t h e  Geiger  c o u n t e r  STS-5 ( F i g . 1 )  

shows, t h a t  t h e s e  two parameters  c o i n c i d e  r a t h e r  e x a c t l y  i n  t h e  

c h a r a c t e r  o f  t h e i r  v a r i a t i o n ,  and t h e  corresponding curves  are 

n e a r l y  similar. The phys ica l  cause of  t h i s  phenomenon c o n s i s t s  

i n  t h e  fol loc- ing : The energy l i b e r a t i o n  of  p e n e t r a t i n g  p a r t i c l e s  
i n  t h e  NaJ(T1) c r y s t a l  c o n s t i t u t e s  a s c a l e  magnitude o f  10  7 eV, 

whi le  t h e  l i b e r a t i o n  of energy f o r  one brehmstrahlung quantum 

is  - 10  e V ,  i. e .  by two orders .  l e s s .  A t  t h e  same time, t h e  e f f i .2  

c iency  o f  t h e  Geiger  counter  c o n s t i t u t e s  f o r  t h e  p e n e t r a t i n g  char-  

ged p a r t i c l e s  lOOoh, and f o r  t h e  X-radiat ion - n e a r  l:<, i. e .  a l s o  

by two o r c e r s  l e s s .  That i s  why t h e  r e l a t i v e  a c c r e t i o n  o f  energy 

l i b e r a t i o n  i n  t h e  c r y s t a l  at  h i t t i n g  t h e  o u t e r  r a d i a t i o n  b e l t  

c o i n c i d e s  w e l l  i n  t h e  order  of  magnitude wi th  t h e  r e l a t i v e  accre- 

t i o n  o f  t h e  count ing  r a t e  o f  t h e  Geiger  counter .  STS-5. T h i s  

m a k e s  t h e  Geiger  counter  a p r a c t i c a l  ins t rument  f o r  d o s i m e t r i c  

5 
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Fig .  1. Pickup r e a d i n g s  over  one of  t h e  p o r t i o n s  of t h e  
. t h i r d  s p a c e s h i p - s a t e l l i t e ' s  t r a j e c t o r y  on 1 Dec.1960 : 

a- i n t e i s i t y  r e g i s t e r e d  by t h e  s c i n t i l l a t i o n  counter  w i t h  a 
t h r e s h o l d  o f  25 keV; 
o f  t h e  s c i n t i l l a t i o n  counter ;  - i n t e n s i t y ,  r e g i s t e r e d  
by t h e  gas-discharge counter  STS- 5. 

--"energy l i b e r a t i o n  i n  t h e  c r y s t a l  

measurements under t h e s e  c o n d i t i o n s ,  p a r t i c u l a r l y  i f  w e  take 

i n t o  account t h e  l lcourse with %he hardness"  i n  t h e  .PFb6(T1) 

c r y s t a l .  

rJa I 

Thus, t h e  dos imet r ic  measurements conducted on t h e  2nd 

and 3 r d  s p a c e s h i p s - s a t e l l i t e s  provided t h e  p o s s i b i l i t y  of  o b t a i -  

n i n g  t h e  fo l lowing  b a s i c  r e s u l t s  : 
c ---. 

Maps of  absorbed doses '  d i s t r i b u t i o n  a long  t h e  t e r r e s -  

trial globe were obta ined  i n  t h e  180- 250 and 306 - 339 k m  . - I  / 

a l t i t u d e  ranges .  

The e x i s t e n c e  o f  the  o u t e r  r a d i a t i o n  b e l t  a t  t h e  g iven  

h e i g h t s  was r e v e a l e d ,  and i ts  boundar ies ,  i t s  mean energy and 

t h e  i n t e n s i t y  of  t h e  r a d i a t i o n  w i t h i n  i t  were determined. 
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Numbers over  l i n e s  i n d i c a t e  t h e  power o f  t h e  
dose i n  mrad/day 

The f a c t  of t he  i n n e r  b e l t  l ower ing  i n  t h e  r e g i o n  o f  t h e  

B r a z i l i a n  anomaly was e s t a b l i s h e d  . 
The presence  of comparat ively i n t e n s e  f l u x e s  of  weakly- 

p e n e t r a t i n g  c o r p u s c u l a r  r a d i a t i o n  i n  t h e  n e a r - e q u a t o r i a l  r e g i o n s  

was a s c e r t a i n e d  . ---- 
The p r i n c i p a l  r e s u l t  o f  t h e  i n d i c a t e d  i n v e s t i g a t i o n s  is 

t h e  conc lus ion  on t h e  p r a c t i c a l  s e c u r i t y  of cosmic f l i g h t s  at 

a l t i t u d e s  below 350 km of long  d u r a t i o n  under  c o n d i t i o c s  o f  

absence of chromospheric f lares  i n  t h e  Sun. Bes ides ,  t h e  compa- 

r i s o n  o f  e x l e r i m e n t a l  d a t a  obta ined  on t h e  2nd and 3 rd  spacesh ips -  

s a t e l l i t e s  provides  the  p o s s i b i l i t y  o f  making p r a c t i c a l  conc lus ions  

on  t h e  degree of  r a d i a t i o n  danger d u r i n g  f l i g h t s  a t  g r e a t  h e i g h t s .  

Tupkin,  Yu. V. Trigubov,  L .  A ,  Stnirnov f o r  t h e i r  a s s i s t a n c e  i n  t h e ,  

p r e p a r a t i o h  of t h e  exFeriment, and a l s o  t o  T ,  V. Kurakina,  and 

V. P. S p i r i n a  for shaping  up t h e  r e s u l t s .  

/’ 

To conclude,  t h e  au tho r s  exprecs  t h e i r  g r a t i t u d e  t o  A .  F. 
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